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Vietnam Veterans’ Risks for Fathering Babies with Birth Defects 


Vietnam veterans’ risks for fathering babies born with serious structural birth defects were 
assessed using a case-control study. Case-group babies—those with serious structural de- 
fects— were born during 1968 through 1980 and registered by CDC’s Metropolitan Atlanta 
Congenital Defects Program (MACDP). This program registers babies born with structural 
defects to women who are residents of the five-county metropolitan Atlanta area. To be 
included in the registry, a baby’s defects must have been diagnosed during the first year of 
life and recorded on a hospital chart by a physician. The use of MACDP as the source of cases 
precluded analysis of other reproductive outcomes in the fathers or functional deficits, such 
as mental retardation, in the babies. 

Control-group babies—those born without defects— were chosen from among 323,421 
babies who were born in the same metropolitan area to resident mothers during the same 
period. They were frequency-matched to the case-group babies by race, year of birth, and 
hospital of birth. A total of 7,133 case-group babies and 4,246 control-group babies were 
eligible for the study. The decision to include fewer control-group babies than case-group 
babies was based on a review of the anticipated statistical power of the study. 

In all, 4,929 mothers of case-group babies and 3,029 mothers of control-group babies 
completed interviews; fewer fathers completed interviews— 3,977 from the case group and 
2,426 from the control group. The major reason for parents’ not participating in the study 
was that they could not be located after extensive searching. 

Information about paternal military service in Vietnam was obtained during 1982 and 
1983 through telephone interviews with the parents of the case- and control-group babies. 
Vietnam veteran fathers were asked if they believed they had been exposed to herbicides, 
such as Agent Orange. In addition, a five-level “Exposure Opportunity index” (EOI) was 
defined based on activities that may have provided an cpportunity for exposure to Agent 
Orange. Vietnam veteran fathers were given subjective scores by the staff of the Army Agent 
Orange Task Force reflecting their presumed opportunities for exposure to Agent Orange; the 
EO! scores were assigned on the basis of times and places of service in Vietnam and occupa- 
tional duties. Scores were assigned without knowledge of the case/control status of the fa- 
thers. Both parents were questioned about a wide variety of other potential risk factors for 
birth defects. In addition, Vietnam veteran fathers were asked whether they had contracted 
malaria in Vietnam and whether they had taken malaria chemoprophylaxis there. 

Defects occurring among the case-group babies were divided into 96 diagnostic catego- 
ries for data analysis. Most of the 96 categories were comprised of specific defects, such as 
anencephaly, ventricular septal defect, and Down syndrome. Some categories were formed 
by grouping specific types of defects; one comprised all types of defects combined (i.e., the 
complete case series). 
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For each of these 96 categories, four hypotheses were tested: (1) whether veterans, ex- 
cluding Vietnam veterans, were at different risk than nonveterans for fathering babies with 
birth defects; (2) whether Vietnam veterans were at different risk for fathering babies with 
birth defects; (3) whether Vietnam veterans who were judged by the Army Agent Orange 
Task Force to have had greater opportunities for exposure to Agent Orange had different 
risks for fathering babies with defects; and (4) whether Vietnam veterans who said during the 
interview that they had been exposed to herbicides, such as Agent Orange, were at different 
risk. Testing the first hypothesis determined whether, for the tests of the remaining three hy- 
potheses, Vietnam veterans’ risks should be compared with those of other veterans or with 
those of other veterans and nonveterans combined. Testing the second hypothesis was the 
main focus of this study. 

Fathers of 428 case-group babies were Vietnam veterans; fathers of 268 control-group 
babies were Vietnam veterans. Fathers of 4,387 case-group babies and fathers of 2,699 
control-group babies were not Vietnam veterans. 

The estimated relative risk of Vietnam veterans’ fathering babies with defects when all 
types of defects are combined was 0.97 (95% confidence limits 0.83-1.14). With few excep- 
tions, the estimated relative risks of Vietnam veterans’ fathering babies with defects in the re- 
maining 95 defect groups were similar. Similarly, there was little evidence of different risks 
for Vietnam veterans who had been assigned higher Agent Orange EO! scores or for Vietnam 
veterans who had stated during the interview that they believed they had been exposed. 

It was determined that, for most defect groups, Vietnam veterans’ risks were neither 
higher nor lower than those of other fathers. In any large study in which multiple statistical 
tests are done, some exceptions are expected. Some of this study's exceptions are noted 
below. The estimated risks for fathering babies with spina bifida (imperfectly formed spinal 
cord) were higher for Vietnam veteran fathers who received higher EOI scores. Vietnam veter- 
ans who had higher scores had higher estimated risks for fathering babies with cleft lip with 
or without cleft palate. Vietnam veterans who received higher scores had higher estimated 
risks for fathering babies with defects classified as “Other Neoplasms,” which include terato- 
mas, neuroblastomas, hamartomas, dermoid cysts, lipomas, central nervous system tumors, 
Wilms tumor, and miscellaneous benign tumors. Vietnam veterans, in general, had a lower risk 
for fathering babies with cardiovascular defects classified as “complex” defects (two or more 
cardiovascular defects). Vietnam veterans who stated they had contracted malaria while in 
Vietnam had a higher estimated risk for fathering babies born with hypospadias. 

No associations between risks of defects and use of malaria chemoprophylaxis were 
found. 

Reported by Chronic Diseases Div, Center for Environmental Health, CDC 

Editorial Note: The most important conclusion to be drawn from this study is that the data col- 
lected contain no evidence to indicate that Vietnam veterans have had a greater risk than 
other men for fathering babies with defects when all types of serious structural birth defects 
are combined. This study cannot prove that some factor associated with service in Vietnam 
was or was not associated with the occurrence of rare types of defects, defects in the babies 
of selected individuals, or defects in the babies of small groups of veterans. The conclusion, 
however, that Vietnam veterans in general have not fathered, at higher rates than other men, 
babies with defects when all types of birth defects are combined is based on relatively strong 
evidence. 

All parents are at some risk of having a baby born with birth defects. Because this risk is 
always there, it is called a “background risk.” All men, whether Vietnam veterans or not, who 
father babies, have the same background risk — about two or three chances out of 100 that 
their babies will have serious structural birth defects. 

Assessing Vietnam veterans’ risks associated with exposure to Agent Orange is difficult. 
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The measures of exposure that can be obtained today are imperfect, at best. The ability of 
Vietnam veterans to give valid reports of exposure is unknown, and the records used for the 
assignment of EOI scores were made for military purposes, not for health studies. This limita- 
tion makes it particularly difficult to assess whether the few statistically significant associa- 
tions found in this study between defects and greater opportunity for exposure to Agent 
Orange are likely to reflect true effects of exposure or whether they are merely chance 
occurrences. 

Moreover, the estimated relative risks for the exceptions presented here are rather low. 
These exceptions could conceivably be due to unmeasured confounding factors and may not 
be biologically significant. The same reasoning can be applied to the statistically significant 
association of malaria and hypospadias and the statistically significant association observed 
for babies with complex cardiovascular defects being fathered by Vietnam veterans. 

A summary report of this study has recently been published (7), and a more comprehen- 
sive report is available from CDC. Copies of these reports can be obtained from CDC’s Chron- 
ic Diseases Division, Center for Environmental Health. 

Reference 


1. Erickson JD, Mulinare J, McClain PW, et al. Vietnam veterans’ risks for fathering babies with birth 
defects. JAMA 1984:252;903-12. 
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Update: Incidence of Low Birth Weight 


The birth weight of an infant is the single most important determinant of its chances of 
survival and healthy growth and development. Because birth weight is conditioned by the 
health and nutritional status of the mother, the proportion of infants born with low birth 
weights (LBW) closely reflects the health status of the communities into which they are born. 

LBW has been defined as a birth weight of less than 2,500 g. It can be caused either by 
premature delivery (short gestation) or by fetal growth retardation. In countries where the pro- 
portion of LBW infants is low, most are preterm. In countries where the proportion is high, the 
majority of LBW infants suffer from fetal growth retardation. The causes of fetal growth retar- 
dation are multiple and interrelated and include low maternal food intake, hard physical work 
during pregnancy, and iliness, especially infections. Short maternal stature, very young age, 
high parity, and close birth spacing are all associated factors. 

It is clear from the many causes that there is no singie solution to LBW. Interventions have 
to be cause-specific. Prenatal care, nutrition programs, health education on the needs of preg- 
nant women, family planning, and measures aimed at improving the health and nutrition of 
young girls all factor in the solution. 

At the Thirty-fourth World Health Assembly, the Member States of the World Health Or- 
ganization (WHO) adopted, as part of the global strategy for health for all by the year 2000, 
the proportion of infants born with an LBW as one of a number of global indicators with 
which to monitor progress. 

Associated with the use of this indicator, however, are a number of practical problems. In 
developed countries, most infants are weighed at birth; in developing countries, usually only 
those born in institutions are weighed. These infants constitute a small—usually privi- 
leged— minority. A recent survey has shown that only about one-third of births in the develop- 
ing world take place in institutions; in some countries, the proportion is lower than one-fifth. 
Even when records of birth weights exist at the institutional level, they are rarely collated at 
the national level. 
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For these reasons, and to obtain an approximate global picture of the availability of data 
and the extent of the problem of LBW, the Division of Family Health, WHO, Geneva, undertook 
in 1979 a widespread search of all available sources of information. The results of this search 
and details of the methodology employed have been published (7). At that time, it was es- 
timated that 21 million LBW infants were born in 1979. 

The present review updates that search. A new search, carried out at the end of 1983, 
yielded some new information on 90 countries, including 20 for which no previous informa- 
tion was available. This brings the total number of countries for which some information is 
available to 112. The new information was compared to that of the previous search and new 
estimates made where the data seemed to warrant it.” 

Taken as a whole, the data would tend to indicate a slight decrease in the incidence of 
LBW. It is estimated that, of the 127 million infants born in 1982, 16.0%—some 20 
million—had an LBW. This constitutes a decrease in both relative and absolute terms when 
compared to the estimates for 1979—21 million LBW infants making up 16.8% of the 122 


million born that year. For developing countries only, the proportion has fallen from 18.4% to 
17.6%. 


“Details of the studies on which the estimates are based are available from the Division of Family Health, 
WHO, 1211 Geneva 27, Switzerland. 


(Continued on page 465) 





TABLE |. Summary —cases specified notifiable diseases, U:..ted States 





32nd Week Ending Cumulative, 32nd Week Ending 


Aug. 11 Aug. 13 Median Aug. 11 Aug. 13 Median 
1984 1983 1979-1983 1984 1983 1979-1983 
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TABLE II. Notifiable diseases of low frequency, United States 





Cum. 1984 


Anthrax Plague (Tex. 1) 
Botulism Foodborne Poliomyelitis: Total 
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10 














“There were no cases of internationally imported measies reported for this week 
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TABLE 111. Cases of specified notifiable diseases, United States, weeks ending 
August 11, 1984 and August 13, 1983 (32nd Week) 

Encephalitis er Hepatitis (Viral), by type 
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TABLE 111. (Cont’d.) Cases of specified notifiable diseases, United States, weeks ending 
August 11, 1984 and August 13, 1983 (32nd Week) 
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TABLE 111. (Cont’d.) Cases of specified notifiable diseases, United States, weeks ending 
August 11, 1984 and August 13, 1983 (32nd Week) 
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TABLE IV. Deaths in 121 U.S. cities,” week ending 
August 11, 1984 (32nd Week Ending) 


All Causes, By Age (Yeers) 
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TABLE V. Years of potential life lost, deaths, and death rates, by cause of death, and es- 
timated number of physician contacts, by principal diagnosis, United States 





Years of potential Estimated mortality 
Cause of life lost before March 1984 Estimated number 
morbidity or mortality age 65 by persons Annual of physician contacts 
(Ninth Revision ICD, 1975) dying in 1 982°t Number*® Rate/100,000°8 March 1984°" 








ALL CAUSES (TOTAL) 9,429,000 183,640 919.3 112,200,000 
Accidents and adverse effects 

(E800-£949) 2,367,000 7,530 37.7 5,200,000 
Malignant neoplasms 

(140-208) 1,809,000 38,150 1,500,000 
Diseases of heart (390-398. 

402, 404-429) 1,566,000 70,000 6,700,000 
Suicides, homicides 

(E950-€978) 1,314,000 4,060 
Cerebrovascular diseases 

(430-438) 256,000 14,660 
Chronic liver disease 

and cirrhosis (571) 252,000 2,400 
Pneumonia and influenza 

(480-487) 118,000 6,250 
Chronic obstructive 

pulmonary diseases and 

allied conditions 

(490-496) 2,300,000 
Diabetes mellitus 

(250) 3,100,000 





Prenatal care* 2,700,000 
Infant mortality*tt 3,300 11.3 /1,000 live births 





“For details of calculation, see footnotes for Table V, MMWR 1984;33:2 


tVears of potential life lost for persons between 1 year and 65 years old at the time of death are derived from the number 
of deaths in each age category as reported by the National Center for Health Statistics, Monthly Vita/ Statistics Report 
MVSR), Vol. 31, No. 13, October 5, 1983 

National Center for Health Statistics, Monthly Vital Statistics Report (MVSR), Vol. 33, No. 4, July 26, 1984, pp. 8-9 
‘ms America National Disease and Therapeutic Index (NDT), Monthly Report, March 1984, Section ill 
TTMIVSR Vol. 33, No. 3, June 21, 1984, p. 1 





Low Birth Weight — Continued 


Variations between and within geographic regions remain considerable and have not great- 
ly changed (Table 1). The incidence of LBW, by region, ranges from 31.1% in Middle South 
Asia and 19.7% for Asia as a whole to 14.0% in Africa, 10.1% in Latin America, 6.8% in North 
America, and 6.5% in Europe. 

In Africa, the estimated percentage of LBW infants for 1982 is 14.0%, 1% lower than that 
for 1979. This decrease is largely due to changes in Northern and Southern Africa, where 
more recent data have changed the estimates for a number of countries, including Egypt and 
Lesotho. There is no evidence of substantive changes in Eastern and Western Africa, with the 
possible exception of Kenya which has improved, and Rwanda and the United Republic of 
Tanzania which heve deteriorated. New information is available for a number of countries in 
these regions, but national rates are all between 10% and 20%. The only change found for 
Middle Africa was a slight deterioration for Cameroon. 





466 MIWwR August 17, 1984 
Low Birth Weight — Continued 

The overall proportion of LBW infants born in Asia has slightly decreased, but in Middle 
South Asia, where the problem is most acute, there is no evidence of change. Rates in this 
region remain between 20% and 50%. The marked change in Western South Asia is largely 
due to new data relating to countries, notably Turkey, for which no information was found 
previously. The most notable changes in Eastern South Asia are in Singapore (a marked de- 
crease) and Thailand. The estimate for the latter country is based on government data for all 
institutional births (which comprise 36% of all births). The propotion of LBW infants in East 
Asia remains very low. 

In Latin America, there is evidence of improvement in many countries, with rates in the 
south approaching those of developed countries. Data from countries whose governments 
publish national rates— Cuba, Panama, Uruguay, and Venezuela — all show a downward trend. 

in Europe as a whole, the incidence of LBW has decreased from 7.7% to 6.5%, although 
this may be partly an artifact resulting from the availability of better information from Italy. 


TABLE 1. Estimated number of births of all live infants and of low-birth-weight infants, 
by region, 1982, and estimated proportion of low-birth-weight infants, 1979 and 1982 





Low-birth-weight infants 
Percentaget 
Region Live births* 1979 1982 


Africa 23,148 15.0 
Northern Africa 4,814 13 
Western Africa 7,278 17 
Eastern Africa 6,930 14 
Middle Africa 2,554 15 
Southern Africa 1,372 15 

North America 4,402 7.3 

Latin America 12,490 10.2 
Middle America 3,669 128 
Caribbean 867 13 
Tropical South America 7,033 4 
Temperate South America 921 8 

Asia 74,885 
Western South Asia 4,080 16 
Middle South Asia 35,311 31 
Eastern South Asia 12,336 18 
East Asia 23,158 6 

Europe 6,857 445 
Northern Europe 1,010 61 
Western Europe 1,819 95 
Ecstern Europe 1,855 140 
Southern Europe 2,173 

Oceania 507 59 

Union of Soviet 
Socialist Republics 5,111 409 8.0 8.0 


World 127,400 20,450 16.8 16.0 
Developed countries 18,200 1,250 74 6.9 
Developing countries 109,200 19,200 18.4 17.6 














*In thousands 


tDecimals are only shown for continents, since estimates for subregions are subject to a greater margin 
of error. 


Previous estimate for Middle America corrected 


Sources United Nations, Department of International Economic and Social Affairs. Demographic indicators of coun- 
tries: estimates and projects as assessed in 1980. New York, 1982 
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Some improvements are noted in Western and Northern Europe, but very little change took 
place in countries where the rates were already below 5% in 1979, nor is there any evidence 
of significant changes in Eastern Europe. 

There are slight improvements in the rates for both Canada and the United States. 
Reported by WHO Weekly Epidemiological Record 1984:59;205-12. 
Reference 
1. World Health Organization. World Health Statistics Quarterly. 1980;33:197-224. 


Notice to Readers 





Availability of N/OSH Manual of Analytical Methods, Third Edition 


The National Institute for Occupational Safety and Health (NIOSH) has announced that 
volumes 1 and 2 of the W/OSH Manual of Analytical Methods, Third Edition, are now available; 
a third volume is planned for 1985. This manual is the primary source of analytical methods 
cited in Criteria Documents, Current Intelligence Bulletins, and reports produced by NIOSH of 
health-hazard evaluations, industry-wide studies, and control-technology assessments. 

The manual was first published in 1974 in loose-leaf form and contained 39 methods for 
analyzing 130 substances found in air and biologic samples; the 1974 manual was reprinted 
four times. From 1974 through 1979, the joint NIOSH/Occupational Safety and Health Ad- 
ministration (OSHA) Standards Completion Program established performance criteria and 
validated over 300 existing and new analytical methods (7,2). The seven-volume Second Edi- 
tion was published during 1977-1981 (3). The Second Edition included methods contained 
in the First Edition, the new methods validated by the joint NOOSH/OSHA Program, and addi- 
tional methods developed by NIOSH. Its 3,700 pages include 510 analytical methods for 
monitoring chemical exposures in the workplace. An estimated 6,000 copies are now in use. 

NIOSH began work on the Third Edition in 1983. The major goals were to incorporate new 
data and analytic technology evaluated by NIOSH or used by NIOSH or contracting laborato- 
ries and to reduce the size of the manual by using a more concise format. 

More than 60 chemists and industrial hygienists participated in the revision. Analytical 
methods were included for substances that: (1) are found frequently in field samples sent to 
NIOSH for analysis; (2) are referred to in NIOSH Criteria Documents or OSHA regulations; and 
(3) have a “high toxicity/exposure index,” as determined from the known toxicity of the sub- 
stance and the number of workers potentially exposed to it (4). 

Discussion of each method begins with a summary, followed by a list of the reagents and 
equipment needed, special safety precautions, and instructions for taking and handling sam- 
ples. Three indexes are included for cross reference: (1) method numbers used in the Third 
Edition; (2) method numbers used in the Second Edition; and (3) names and synonyms of the 
substance. A section on applicability helps users of the manual choose the most appropriate 
methods for their purposes. Chapters on the development and evaluation of methods, quality 
assurance, air sampling techniques, and biologic samples are included to expand on the proto- 
cols used by NIOSH to develop and apply the methods. 

The NIOSH Manual of Analytical Methods, Third Edition, is available from the U.S. Govern- 
ment Printing Office, Washington, D.C. 20402, under a subscription service that includes the 
basic manual and all annual supplements through 1987. The manual is also available from the 
Superintendent of Documents for $31.00 (U.S. orders) or $38.75 (outside the United States). 

Questions and suggestions for improving the manual should be sent to: Manual Coordina- 
tor, NIOSH, Division of Physical Sciences and Engineering, Mail Stop R-2, 4676 Columbia 
Parkway, Cincinnati, Ohio 45226; telephone: (513) 684-4323. 
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